1 



1+1 



( 



Consommauon el 

Affaires commoroatos Ca >ada 

Bureau des brevets 

Ottawa. Canada 
K1A0C9 



Consumer and 
Corporate Afta-rs 

Pater .; Office 



(21) (Al) 
(22) 

(43) 



2,089,833 

1993/02/18 

1993/08/21 



(51) INTL. CI*. C10L-001/18; C10L-001/22 

(19) (CA) APPLICATION FOR CANADIAN PATENT (12) 



(54) Gasolina Coaposltion 



(72) Graiff , 




- U.S.A. ; 



(73) Shall Canada Lialtad - Canada 

(30) (US) 838,180 1992/02/20 



(57) 10 Claiu 



* ♦ 



« • * » w • 






T AVAILABLE 





PY 



Noticot thla application is (1M and 

incoaploto apael ficat ion. 



T tharaforo contain an 



Canada 



at 



2089833 



T 7227 FT 



ABSTRACT 



GASOLINE COMPOSITION 



Th. Invention provide. • gaaoline coapo.ition conprieing a 
■ajor uount of a gasoline and a ainor aaount of a alxture of (a) 
froa 73 ppav to 450 PP-v of a condensation product of (1) . high 
aolaeular weight aulfur-free al ky 1 - aub. t i tutad hydroxy .rtm. t lc 
5 compound wh.ro in th* alkyl group baa a nuabor «v.rag. aolaeular 
v*lght fro. 600 to 3000. (2) an aaln* vhich contain, an aalno group 
having at laast on* aetlv* hydrogen atoa. and (3) an aldehyde . 
wherein tha r*ap*ctlv* aolar ratio of reactanta la 1 : 0.1-10 : 
0.L10; and (b) fro. 73 ppan, to 173 ppaw of an oll-aolublo 
10 poly(oxy.lkyl.ne) alcohol, glycol or polyol or anno or dl .th*r 
tharoof. wherein th* weight ratio of <a> to <b) la tha aixtur* 1* 
at loaat 0.43. .11 anunt. <pp«) b*lng baaod on th* gaaolin* 

a gaaolin* addltiv* concontrat. for ua* In preparing 
aald composition: and a .athod of operating a apart- ignition 
15 Internal coabuatlon angina uain. aald rn.iiinli i 
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T 7227 FT 



GASOLINE COMPOSITION 



The pres*nt mention reiete* to • gu»U M co*po*ition. a 
gaaellne additive eonetntr.t. for us* In preparing the geaoline 
conpo.ltlon and • nothod «f opereting • .park- Ignition Internal 
eonbustlon engine using eh* geaoline cooposltlon. 
5 Colin, eoapoaltlon. hav* traditionally boon formulated t< 

laprovo cho performance of earburotor and throtclo body injected 
•ngine.. Beginning In A** l», olaeitrenie port. fool injMCMl 
engln.. were commonly lntrodue*d by automobile nanuf aeturors . 
Shortly thoroaftar. l„ about 1985. problem* began to bo roper t.d 
O with intake valvo dooo.lt. In ol.ctronlc port fool injected 

engine., which problem, ara charaetorlzod bv h.ni « i 





and stuabloa during aeeoloration and rough •nglno ldlo. 

Accordingly. It would bo doalrablo to bavo fuel compoeltlo 
Whlch *•*»*• •* eliminate *uch undo.lrablo lntako valvo 4ape.lt 
ol.ctronlc sort fuol injected ongln**. Also. .Inc. .ooo earbur 

body Injector onglnoa trill atlll bo In uao for th* 

?_?■■■**.>• deeireble. if such fuol. could alao 
bo cospatlblo with thoao onglnoa. 

Condensation product* of a hydroxy arena tic compound, an 
20 —in* . and an aldahyd* aro known to lnprov do to rgont proper tio. oi 
fuol. uaod In earburotor and throttle body typo onglnoa U.S. 
Patent No. 4,231.759 teach*, th* us. of the condensation product ol 
a hydroxyarcatic compound, an ulna, and an aldehyde In • carrier 
of polyolef In. .literal oil . or phenol conpound* for removing end 
25 preventing deposit, on cerburetor surface* and Intake velvee. 

Such eoapoaltlon* have reduced effectiveness in electronic 
port fuol injected engine. wh*r* th* carrl*> appear* to act like a 
diluent, reducing the effectiveness of the detergent which It had 
enhanced in carbureted *n» <*%**.* 
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U.S. Patent No. 4,116,644 discloses a concentrate for use In 
liquid hydrocarbon fuel boiling in the gasoline boiling range 
containing 

(X) as detergent additive, from about 35 to about 50 weight 
percent of the reaction produce of: 

(A) one mole part of an alkylphenol having the formula: 



cm 




wherein h is an integer from 1 to 2, and is en aliphatic 
hydrocarbon radical having an average Molecular weight of from 
about 400 to 1500; 

(5) frosi 1*5 sole parte of an aldehyde having the formula: 

-,-( 

ft 

» 

wherein la aelected froai hydrogen and alkyl radicals containing 
1*6 carbon atoms ; and 

(C) from 0.5-5 mole parts of an amine having at least one active 
hydrogen atom bonded to an amino nitrogen atom, and 
(II) from about 1.4 to about 5.6 weight percent of a deaulslfylng 
agent containing: 

(A) et least one oil* soluble amine, ammonium, alkaline earth 
metal, or alkali metal salt of an aryl sulfonic acid; 

(B) at least one oil -soluble poly other characterized by the 
presence within its structure of a group of the formula: 

(-0-A-) 

wherein A ia an alkylene group containing from 2 to about 7 carbon 
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atoas and vehr« x has an average value of from about 5 to about 
200; and 

(C) an oxyalkylated phenol formaldehyde resin of the foraula: 




R 



wherein A represents an alky lane group containing froa about 2 to 
about lO carbon atoaa. where a baa an average value of froa about 4 
to about 200. and where R la an alkyl group of about froa 1 to 
about 20 carbon atoaa. 

(III) froa about 20 to about. 25 weight percent of a aononuclear or 
dl nuclear aroaatlc hydrocarbon solvent . 

(IV) froa about 20 to about 33 weight percent of an alkanol having 
froa 4 to 10 carbon atoaa „ and 

(V) froa about 3 to about 5 weight percent of a corrosion 
Inhibitor. 

The deaulalfylng agent aay contain froa about 2 to about 10 
parte by weight of aryl eulfonate. froa about 0.25 to about 4 parte 
by weight of polyether glycol # and froa about 0.25 to about 4 parte 
by weight of oxyalkylated phenol fornaldehyde resin. 

The amount of detergent additive added to the gasoline la said 
to be in the range froa about 3 to 2000 ppa. The aaount of 
deaulalfylng agent added to the gee o line la said to be dependent, 
to a degree, upon the concentration of the detergent additive in 
the gasoline. Froa about 0.02 to 0.25 ppa of deaulalfylng agent 
are added for every one ppa of detergent additive. 

Gasoline* containing the concentrate ere Indicated to be 
advantageous on the baaia that they do not suffer froa 
vater/gaeollne eaulalon probleaa. 

U.S. Patent No. 4,398,921 discloses a fuel coaprlslng e aajor 
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aaount of gasoline. a ainor mount of et Hanoi and a detergent 
aaount (about 1.0 to about 100 ppa) of an additive composition 
coaprising: 

(1) from about 20 to about 40 weight percent of the reaction 
product of: 

(A) one sole part of an alkylphenol having the foraula: 



OH 




»>• integer f rem 1 to 2. and ^ it in aliphatic 
hydrocarbon radical having an average aolecular vaight of froa 
about 400 to 1500; 

(B) from 1-5 sole parte of an aldahyda having the fomula: 

O 
H 

■ 

where in la selected froa hydrogen and alkyl radicals containing 

. 1-6. carbon atoas; .and. _ 

<C) froa 0.5-5 sole parte of an aalne having at least one active 
hydrogen a tea bonded to an aalno nitrogen atoa, and 

<II) froa about 3.0 to about 6.0 weight percent of a denulslfying 
agent containing: 

<A) at leaat one oil -soluble polyether characterized by the 
presence within its structure of e group of the formula: 

* 

(0-A-) x 

wherein A is an alkylene group containing froa 2 to about 7 carbon 
atoas and where x has an average value of froa about 5 to about 
200; and 
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(B) an oxyelkylated phenol formaldehyde rosin of the formula: 




therein A represents an alkylene group containing fron about 2 to 
about 10 carbon atoms, vhers a has an average value of from about a 
to about 200. and where R is an alkyl group from about 1 to about 
20 carbon atoms, and x la an integer greater than I. 

(III) froa about AO to about 70 weight percent of a mononuclear or 
di nuclear aromatic hydrocarbon solvent, and 

(IV) from about 3.0 to about 15.0 weight: percent of a corrosion 
inhibitor selected from a hydrocarbyl succinic acid or anhydride 
having from 12 to 30 carbon atoms (50% in oil). 

Such fuels are Indicated to be advantageous on the basis that 
they do not suffer from water/gasoline emulsion problems. 

In accordance with the present invention, there is provided a 
gasoline composition comprising a major amount of a gasoline and a 
minor amount of a mixture of (a) from 75 ppaw to A50 ppmv of a 
condensation product of (1) a high molecular weight sulfur-free 
*lkyl -substituted hydroxy aroma tic compound wherein the alkyl group 
has a number average molecular weight from 600 to 30C0. (2) an 
amine which contains an amino group having at least one active 
hydrogen atom, and (3) an aldehyde, wherein the respective molar 
ratio of reaetanta is 1 : 0.1-10 : 0.1-10; and (b) from 75 ppmv to 
175 ppmv of an oil soluble poly (oxy alky lene) alcohol, glycol or 
polyol or mono or dl ether thereof, wherein the weight ratio of (a) 
to (b) in the mixture is at leaat 0.43. all amounts (ppmv) being 
baaed on the gasoline composition. 

Ths condensation product is prepared by condensing in the 
usual manner under Mannich reaction conditions: (1) an 
alkyl -substituted hydroxy aromatic compound, whose alkyl -substltuent 



* 



• 



25 



50 



35 
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nuabe 



3000, preferably froa 750 to 1200. e.g. e po lye Iky 1 phenol whose 

polyalkyl substltuent Is derived froc 1 -aono-olef In polyaere hev 

nuabe r average aolecular weight froa 600 to 3000, preferably fro 

3 750 to 1200; <2) an aalne containing at least one >NH group, 

preferably an alkylene poly aalne of the formula NH - (A-NH) -h 

2 'x 

wherein A is a divalent alkylene radical having 2 to 6 carbon at 
and x is an Integer froa 1 to 10; e particularly preferred aalne 
being one selected froa the group consisting of diaethylaaine ( 

10 dlaethy laal nop ropy I aalne . te tree thy lsnepen tea lne , 

trlethylenetetraalne, dlethylenetriaalne and admix cures thereof; 
and (3) an aldehyde, preferably an aldehyde selected froa the gr< 
consisting of formaldehyde, paraf oraaldehyda and adaixtures 
thereof. The condensation product and its preparation are 

13 deacrlbed In further detail in U.S. Patent Ho. 4.231,739. The 

amount of condensation product used in the aaaollne will be in ci 



range froa 75 ppaw up to 450 ppaw, preferably up Co 400 ppaw, aore 
preferably up to 250 ppaw, and especially up to 200 ppaw. Highly 
•^•*tive results have been realixed when the condensation product 
20 is present in 140 ppaw to 180ppaw, especially 170 ppaw. The ratio 
of (a) to (b) ia at least 0.43 f preferably in the range froa 0.8 to 
1.4, and is especially in the range froa 1.2 to 1.4. 

Coaponent (b) can be a carrier for coaponent (a) but its 
presence also aids the effectiveness of the gasoline for control of 
deposits and engine operation and helps prevent low teaperature 
Intake valve sticking. Coaponent (b) is used at concentrations 
froa 75 ppaw up to 175 ppaw, preferably up to 150 ppaw, and 
especially up to 125 ppaw. 

The polymeric carrier used in the preaent invention, i.e., the 
oil soluble poly(oxyalkylene) alcohol, glycol or polyol or aono or 
di ether thereof, la well known in the art. 

Coaponent (b) is preferably a polyoxy alky lane coapound of the 
foraula - 0 • <* 2 °> n * R 3 *Wein eech of ft^ and R } 
independently represents a hydrogen atoa or an aliphatic, 
cycloaliphatic or aroaatic hydrocarbon radical containing up to 40 



group; 
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carbon atoms, R 2 represents an alkylana radical containing up to 12 
carbon atoma, and n repreeente an lntagar of at laaat 7. prafarably 
at laaat 20 when RjO la a 1 , 2-propyleneoxy group. In the 
polyoxyalkylene chain - < R 2 0 > n tha group R 2 can ba any alkylana 
group. Tha polyoxyalkylene chain can contain two or sore 
dissimilar alkylanaoxy group*, prafarably an alkylaneoxy group of 2 
to 8 carbon atoma, especially an ethyltneoxy or 1,2-propyleneoxy 
group. Thaaa group a can ba distributed randomly throughout tha 
chain or can ba arrangad in a pre -determined pattarn of unit a or 
blocks, aaeh containing ona or a 

In ona embodiment of tha invention I at laaat ona of ^ and 
la an alkyl or alkylphanyl group containing up to 20 carbon atoma, 
for example, a propyl , butyl, panty 1 , hexyl. octyl t nonyl, decyl, 
dodecyl, octylphanyl or nonylphenyl group. Prafarably, R^ la 
hydrogen and R^ la an alkyl group, more prafarably, R 3 la a dodecyl 
group or a mixture of C 12 ' C 15 S^oupa. 

Suitable carriera include polyoxypropylene glycols and the 
glycola containing both ethyleneoxy and 1 ,2 -propyl eneoxy groups in 
the polyoxyalkylene chain aa well aa the mono- and di- alkyl ethers 
of such glycola. 

The commercially available polyoxyalkylene compounds are 
generally mixtures of compounds in which the values for n and the 
lecular weight of such mixtures being only average valuee. The 
Luea of n of typical compounda are usually between 7 and 100, 
iferably between 8 and 80. The 



Locuiar weignts vary from 400 
6000, preferably from 500 to 4000 and mora preferably from 1000 
2000. 

The gasoline composition according to the Invention comprises 
ijor amount of a gasoline (baae fuel) suitable for use in 
internal combustion engines . Thia includes hydrocarbon baaa fuels 
boiling essentially in the geaollne boiling range from 25 # C (77 # P) 
to 232*C <450*F). Theae baaa fuela amy comprise mixtures of 
saturated hydrocarbons, oleflnlc hydrocarbons and aromatic 
hydrocarbons. Preferably the baae fuel baa a saturated hydrocarboi 
content in tha range froa 40 to 80 percent volume, an oleflnlc 
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hydrocarbon content in the range fron 0 to 30 percent volume and an 
aromatic hydrocarbon content in the range from 10 to 60 percent 
volume . The base fuel can be derived froa straight run gasoline, 
polymer gasoline, natural gasoline, diaer or trlaerlzed olefins. 
5 synthetically produced aroaatlc hydrocarbon alxtures froa 
thermally or catalytically reformed hydrocarbons, or froa 
catalytlcally cracked or thermally cracked petroleum stocks . or 
alxtures of these. The hydrocarbon composition and octane levsl of 
the base fuel are not critical. The octane level, (R+M)/2, will 
10 generally be above 85. Any conventional motor base fuel may be 

employed in the practice of this invention. Thus, in the gasoline, 
hydrocarbons can be replaced by up to substantial amounts of 
conventional alcohols, or ethers, conventionally known for use in 
fuels. The base fuels are desirably substantially free of water, 
1* since water may impede a smooth combustion. 

Preferably, the gasolines used in the present invention are 
lead- free, but may contain minor amounts of blending agents such as 
methanol, ethanol and methyl tertiary butyl ether at from 0.1 to 
15% volume of the base fuel. The gasolines can also contain 
antioxidants such as between 1 ppmw and 40 ppmw phenollcs, e.g., 
2 , 6- di - t er t -bu tylpheno 1 or phenylenediamlnes . e.g., 
M , H * - d i - sec - butyl - p - pheny lenedl smlne ; dyes; metal deactivators; 
dehaxers such as polyester- type ethoxylated 

alkylphenol- formaldehyde resins; corrosion inhibitors, such aa a 
polyttydrlc alcohol eater of a succinic acid derivative having on at 
leaat one of its alpha -carbon atoms an unsubstituted or substituted 
aliphatic hydrocarbon group having from 20 to 500 carbon atoms, for 
example, pentaerythricol dlester of poly isobuty lens- subs tl tut ed 

» 

succinic acid, the polylsobutylene group having a number average 

lecular weight of 950, in an amount of 1 to 1000 ppmw; and 
antiknock compounds such as methyl cyclopentadlenylaanganese 
trlcarbonyl or ortho-a2ldophenol. 

The additive mixture (a) plus <b) used in the present 
invention can be Introduced into the combustion sons of the engine 
in a variety of ways to prevent buildup of deposits, or to 



* 
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accomplish reduction or modification of deposits. Thus, the 
additive mixture can be injected into the Intake manifold 
intermittently or substantially continuously, preferably in a 
hydrocarbon carrier having a fine 1 boiling point (by ASTM 086) 
lover than 232*C (450*F). A preferred method is to add the 
additive mixture to the gasoline. For example, the additive 
mixture can be added separately to the gasoline or blended with 
other gasoline additives. 

Accordingly, the present Invention further provides a gasoline 
additive concentrate comprising a major amount of a mixture of (a) 
from 75 pbv (parts by weight) to 450 pbv of a condensation product 
of (1) a high molecular veight sulfur-free alkyl -substituted 
hydroxyaromatlc compound vherein the alkyl group has a number 
average molecular veight from 600 to 3000, (2) an amine which 
contains an amino group having at least one active hydrogen atom, 
and (3) an aldehyde, wherein the reapective molar ratio of 
react ants la 1:0.1-10:0.1-10; and (b) from 75 pbv to 175 pbv of an 
oil soluble poly(oxyalkylene) alcohol, glycol or polyol or mono or 
dl ether thereof, vherein the veight ratio of (a) to (b) in the 
mixture is at leaat 0.43, preferably in the range from 0.8 to 1.4, 

« ■ * " * " * 

most preferably in the range from 1.2 to 1.4, and e minor amount of 
a gasoline compatible diluent, e.g. a gasoline compatible diluent 
boiling in the range from 50 to 232* C. 

Suitable gasoline -compatible diluents are hydrocarbons and 
mixtures of hydrocarbons with alcohola or ethers, such aa methanol, 
ethanol, propanol, 2-butoxyethanol or methyl tert- butyl ether. 
Preferably the diluent is an aromatic hydrocarbon solvent such as 
toluene, xylene, mixtures thereof or mixtures of toluene or xylene 
with an alcohol. 

The present invention still further provides a method of 
operating a spark- ignition internal combustion engine which 
comprises Introducing to said engine a gasoline composition 
according to the present invention. 

The invention will be further understood from the following 
illustrative example. 
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Example 

Intake valve detergency is generally defined by the RMW NA 
standard of intake valve cleanliness for unlimited mileage, which 
Is an established correlation of drivea*,lllty and Intake valve 
* deposit weight of 100 ailligraaa or less. Intake valve deposit 

tests vera conducted at Southwest Research Institute In 1985 model 
BMW 3181 cars equipped with the 1. 8-liter > four-cylinder engine, 
and were operated for 10,000 miles on the test fuel. Before the 
test started, deposits were removed from the cylinder head, intake 

10 manifold and piston tops and new intake valves were. weighed and 
installed. The oil and filter were changed, new spark plugs 
Installed and the fuel injectors flow checked. Mileage was 
accumulated on public roads using trained drivers. The test route 
consisted of about 10% city driving, 20% on secondary roads and 70% 

1$ highway driving (maximum speed of 65 aph) . 

The primary test data are the Intake valve deposit (IVD) 
weigh** *t the end of the 10, 000 -nil© test. IVD weights are also 
determined at 5,000 miles, where tests can be terminated if the 
results are not promising. BMW's pass criteria a * as follows: an 

20 average deposit weight of 100 milligrams per valve or less at the 

conclusion of the Lost meets BMW requirements for unlimited mileage 

acceptance : an average deposit weight of 250 mg per valve or leas 

at the conclusion of the test meets BMW requirement for 50,0O0-alle 
service . 

25 The Table below lists the additive compositions used in 

regular unleaded base gasolines and the average intake valve 
deposit weights at the end of the test (10,000 miles). 

Table 

BMW 3181 
Results 
Ave. Deposit 
Weight, mg 

0 
46 



30 Composition 

Component Component 

(a) 1 (b)* Ratio 

Test ppaw PPW (a)/(b) 



1( invention) 170 125 1.36 

35 2 170 125 1.36 



t 
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* In test 1, "a" is a Mannich condensation product of an 
alky 1 -substituted hydroxyaroaatic compound, aaine and aldehyde 
available froa Anoco as "Amoco 596* gasoline additive; in teat 2. 
•a" is N-polyisobutenyl-N* .N'-diBethyl-l^-diaainopropane. HW - 

1050. 

2 Component *b" is a polyoxypropylene glycol aono ether of a nixed 
C 12 -d 15 alcohol of average KW 1400. 

Results of these tests demons tr Ate that the gasoline 
composition of the invention (1) passes the BMW unlimited mileage 
test and had no deposits whereas the other additive package did 
have deposits. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR 
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A gaaoline composition comprising a major asounc of a gaeollne 
and a minor amount of a mixture of (a) frou 75 ppmv to 450 ppsjy of 
a condensation product of (1) a high molecular weight sulfur* fraa 
alkyl -substituted hydroxy aromatic compound wherein the alkyl group 

5 has a number average molecular weight from 600 to 3000, (2) am 
amine which contains an amino group having at least one active 
hydrogen atom, and (3) an aldehyde , wherein the respective molar 
ratio of reaccants is 1 : 0.1-10 : 0.1*10; and <b) from 75 ppmv to 
175 ppmw of an oil soluble poly (oxyalky lane) alcohol, glycol or 
10 polyol or mono or dl ether thereof, wherein the weight ratio of (a) 
to (b) in the mixture is at leaat 0,45, all amounts (ppmv) being 
based on the gasoline composition. 

2. A composition according to claim 1, wherein the number average 
molecular weight of the alkyl substltuent is from 750 to 1.200. 

15 3. A composition according to claim 1, wherein the alkyl* 
substituted hydroxyaromatic compound is an alkyl •substituted 
phenol . 

4; A composition according to claim I, 2 or 3. wherein the 
aldehyde is selected from the group consisting of formaldehyde, 

20 paraformaldehyde, and admixtures thereof. 

5. A composition according to claim 1, 2 or 3, wherein the amine 
is selected from the group consisting of dime thy lamina, 
dime thy lamlnopropy lamina , tetraethylenepentamlne , 
triathylsnetetramine, d lathy lane triamine, and admixtures thereof. 

25 6. A composition according to claim 1, 2 or 3, vii^rein the ratio 
of (a) to (b) is in the range from 0.8 to 1.4. 

7. A gasoline additive concentrate comprising a major amount .of a 
mixture of (a) from 75 pbv to 450 pbw of a condensation product of 
(1) a high molecular weight sulfur- free alkyl -substituted 
JO hydroxyaromatic compound wherein the alkyl group has a number 



2089833 



- 13 - 

average molecular weight from 600 to 3000, (2) an amine which 
contains an amino group having at least one active hydrogen atom, 
and (3) an aldehyde, wherein the respective molar ratio of 
reactants is 1 : 0.1-10 : 0.1-10; and (b) from 75 pbw to 175 pbw of 
an oil soluble poly (oxy alky lene) alcohol, glycol or polyol or mono 
or di ether thereof, wherein the weight ratio of (a) to (b) in the 
mixture is at least 0.43, and a minor amount of a gasoline 
compatible diluent. 

8. A gasoline additive concentrate according to claim 7, wherein 
the weight ratio of (a) to (b) la in the range from 0.8 to 1.4. 

9. A gasoline additive concentrate according to claim 7, wherein 
the weight ratio of (a) to (b) la In the range from 1.2 to 1.4. 

10. A method of -operating a spark- ignition- -internal combustion ~ ■- 
engine which comprises introducing to said engine a gasoline 
composition according to claim 1, 2 or 3. 



- . » • .4. - 



PS26/T7227FF 



Smart C r 
Ottawa, C.v 
Patent A<;lvs 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



